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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMITCTEHITU Y KOMIIETCHIUU

1. SS-1 SS-1.1. Onpenensier 3Hanms: b - 3Haer, yTo KayecTBO OOyUaroIeH

Cnocoben LIEHHOCTHBIE BBIOOPKH CYIIIECTBEHHO OTPEEISAET ITHKO-

OCYILECTBJIATh  |OPEANOCHUIKH, CoIMaIbHBIC acTIeKThl (pyHKITMOHMpOBanus M.

CBOIO TPY/IOBYIO |KOTHUTHUBHBIC yMeHnus: [I - YMeeT caMOCTOSTENBHO aHAIM3UPOBATh

JEATEIBHOCTD C  |MCKAaKEHUS, KyJIbTypHO- |00YyYaronlyro BEIOOPKY Ha peaMeT

y4eTOM 06ycﬂoBJ1eHHHe PEOPE3CHTATUBHOCTH, BO3SMOXKHBIX I/ICKEDKCHI/IIZ,

onpeaeIeHus IIPEAB3ITOCTU B JaHHBIX, |CKPBITBIX IIPEB3SATOCTEN.

KOPPEKTHOM aJITOPUTMaXx, IocTaHOBKe |HaBBIKM: 1 - FIMeeT HaBBIKM COOTHOCHTH

pomu U1 B 3anay s MU TEXHUYECKUE XapaKTEPUCTUKHU MOJICIIU C

Pa3IMYHBIX MOTEHIMAIbHBIMUA PUCKAMU €€ PUMEHEHHUS

nporeccax, SS-1.2. Ilpumensier 3Hanms: b - 3naer, uto MU-cucremsr Mmoryt

KPUTHYECKOTO  |METOJMKHU PabOTHI C MOPOXKIATh ATHUECKHUE MPOOJIeMbI (Harpumep,

aHanu3a 3TUYECKUMH U JTUCKPUMUHALIMSL, HEIPO3PAYHOCTh, MAHUITYJISLINSA)

MOCJIEACTBUI COLMAIbHBIMU PUCKaMH, |3HAET OCHOBHBIE THYECKHE IPUHLUIBI (OTCYTCTBHE

IIPUMCHCHUA BO3HHUKAKOIIIMUMU Ha JAUCKPUMHUHALIUKA, CIIPABCIJIMBOCTD, YCJIOBCKO-

HNH- Pa3HBIX CTAAUAX OpPUEHTUPOBAHHOCTH, OTBETCTBEHHOCTh,

TEXHOJIOTHIA, JKU3HEeHHOTOo uKia UM |0e30macHoCTh, IpO3payHOCTh, ABTOHOMHUS YEJIOBEKa

ATUYECKUX U T.J.).

MPUHIIMIIOB yMeHnus: [I - YMeer BBIABIATH IECHHOCTHBIE
KOH(IMKTHI B KOHKPETHBIX pabOYNX CUTYaIUIX
(manmpumep, pu pa3zpaboTKe peKOMeHAaTeTbHOM
CUCTEMBI, CHCTEMBI pacrio3HaBaHUs N300paKeHU! U
T.IL.).
HaBbIku: [ - UmeeT HaBBIKM 3THYecKOM onieHkU NN
(pUCK-OpUEHTHUPOBAHHBIN MOX0/, OEHUMAPKHHT,
AHKETUPOBAHUE HA MPEAMET OLCHKH YPOBHS
stuyHocTu MM-cuctemsl co cTOpoHBI pazpaboTunka
WJIH OKCIITyaTaHTa CUCTEMBI)

2. ML-1 ML-1.2. Onpenenser 3Hanus: [1 - 3HaeT npuYUHBI MOSABIECHUA KOHIETIIINT

Cnocoben TEHACHIUU pPa3BUTH, oonemmx ma"HubIX (B/1), pasHuiy onpenencHuiA.

MIPUMEHSTh OIICHUBAET HOBU3HY U yMeHus: [I - YMeeT BBISABIATH pa3InuHbIE KATETOPUU

3HaHuAg 00 HPaKTHYECKYIO mpo06ieM OOJBIINX JAHHBIX C PUMEPAMHU

HUCTOPUU 3HAYAMOCTH CBOUX HaBbIKHU: I1 - UMeeT HaBBIKM aHAIW3a JUHAMUKU

pa3BUTHSA U PEILEHNH ¢ TOUKH 3peHuUs |TOSBICHHS HOBBIX TEXHOJIIOTHH, COMIOCTABICHUSI

TpeHaax COBPEMEHHOI'0 COOCTBEHHBIX peI_HeHI/Iﬁ C COBPECMCHHLIMU

COBPEMEHHOI'O HCKYCCTBEHHOI'O HUCCICAOBAHUAMHA U UHAYCTPUAJIbHBIMU CTAHAApTaAMU

NN nist HHTEIUICKTA




dbopmynupoBanu |ML-1.3. OuenuBaer 3Hanms: 11 - 3HaeT KoHKypupyroLKe pemeHus u

s KOPPEKTHBIX  |KOHKYPHPYIOIIUE pa3pabOTKU C TOUKU 3PEHHUS TPEHAO0B COBPEMEHHOTO
MIOCTaHOBOK pelicHus U pa3pabOTKH ¢ |UCKYCCTBEHHOI'O MHTEIUIEKTa

3a/1a4 M IOUCKA |TOYKM 3peHHst TpeHA0B  |yMeHus: I - YMeer npoBoauts 6oiee 1eTanbHbIi
IEPCIEKTUBHBIX |COBPEMEHHOIO AQHAJIU3 C BBISIBJICHHEM OT/IEIbHBIX KJIacCOB
croco6oB HCKYCCTBEHHOTO NpU3HAKoB 3axa4u b/l

peleHus MHTEIJICKTa HaBbIkH: [] - IMeeT HaBbIKM AEKOMIIO3ULINY 33/1a4H
po0JIeM ¢ Ha 4acTH

nomoueo MU

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

Hucnurnnuna oTHOCUTCA K 00s3aTenbHor yactu OITOIN.

JucuunirHa siBisercst 00s3aTeaIbHON

Hns  nmpomomkeHuss  (GopMUpOBaHHS — 3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI — 3HAHHS
HPEIIIECTBYOIIUX TUCUUILINH: BBeieHHe B HHXKEHEPHYIO AesTeapHocTh (ML-1)

W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJiIi MPOJOJDKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETCHIMI B CICAYIOIIUX MPAKTUKAX: YueOHas mpakTuka. O3HaKoMuTenbHas npaktika (SS-1),
[Mpenmumuiomuast npaktuka (ML-1); rocymapcTBeHHOH HWTOrOBOH arrecTtanmd B (opme:
Beinonnenue u 3amura BbITYCKHON KBanudukanuoHHOW paboTel (SS-1), BeimonHenue u 3amura
BBIITYCKHOW KBAIM(UKAMOHHON paboTel (ML-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHLIUH HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanusyronme JeATeIbHOCTHBIM, JHMYHOCTHO-OPUEHTUPOBAHHBIN, NPAKTUKO-OPUEHTHPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATErMYE€CKMMH TEXHOJOTUSAMU SIBISIOTCSA: JUCKYCCHOHHBIE, UTPOBBIE MPOLELYPHI,
UCCJIEIOBATEIbCKUE, JIEKI[MOHHBIE 3aHATHS, IPAKTUYECKUE U JIaDOpATOPHBIE 3aHATHS, IPOLEAYPbI
caM000y4YeHHM s, TPEHUHTOBbIE

Ha noctmkeHne KOHKpPETHBIX LieJedl O0OydeHMsI HalpaBlIeHbl IPUMEHSEMble TaKTHYECKHE
TEXHOJIOTUH: case-study, 3aJaHusi, UTPOBOE MPOEKTUPOBaHUE, MH(OPMAIMOHHBIE, KIaccHuecKas
JIEKIUsl, MUHU-TIPOEKTHI, CEMUHAPBI C UT-IIPAKTUKAMHU, KKOHKYPCBI, XaKaTOHbI, MacTep-KJIaCChl

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI

3 cemecTp
B . KonungectBo | Dopmupyemsie
Wbl ¥ TEMBI 3aHITHN
4acoB KOMIETEHITHH
APXHUTEKTYpPbI, AJITOPUTMbI MAIIMHHOTO 00y4YeHusl, 12 ML-1, SS-1
ONTHUMHU3ALMSA U MATEMATHKA
JlaGopaTtopHnast pabota. CpaBHEHHE AITOPUTMOB MAIIIMHHOTO 4
00vyueHus B heaepaTuBHOM O0YYEHUN
Jlexuus. PazpaboTka anroputMoB MO U IOHCK apXUTEKTYp 2
IJ1yOOKHUX ceTel: MHHOBAIIMM U ONTHUMHU3ALUs




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
W3ydeHne KelicoB ¥ peabHBIX 3a/1a4 U3 MPAKTHYECKOTO OIBITA
WHAYCTpUAJIbHBIX MapTHEPOB

3aganue A CaMOCTOSITETbHON pabOThI: CPaBHUTH J[BA aJrOpUTMa
MO (manpumep, JOTUCTUYECKYIO PETPECCHIO U CITYIAHBIH JIeC) TI0
TOYHOCTH, CKOPOCTH M IPUMEHIUMOCTH Ha OTKPBITOM JlaTaceTe,
MOJIFOTOBUB KPATKUI OTYET C aHAJIM30M UX COOTBETCTBUS TPEHIaM
dbenepaTUBHOTO OOYYCHHSI UITU YCKOPEHUS BRIYHCICHUH.
BrimonauTe 3aganue ¢ ucnois3oBanueM Python (scikit-learn) nam
TEOPETHUUECKOT0 aHaJIu3a, MPEJICTABUB PE3yJIbTaThl B TAOIULIE U
000CHOBaB BBIOOD ATOPUTMA.

ITnardopma UN it pureiina (IpeMKTUBHAS AaHAJIUTHKA)

Bruruuciaenus pis MU

12

Jlexuus. Pa3zpabotka Beruucnureneit u AIIK mis UN: apxurektypbl
U ONTUMU3ALMS TpousBoauTensHocTH. OperimBopku nst MO u
NU: oT npoeKTUpOBaHMS BBIYUCICHUHN K 3(DPEKTHUBHBIM
peaar3anusM

JlaboparopHas pabota. CpaBHenue ¢pperiMmBopkoB a1 MO Ha
3a1ade KiaaccupuKanun

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BHIMIOJHEHUE
KP

Peanusyiite HEipOHHYIO CeTh AJIs KIacCH(PUKAIMU Ha JaTaceTe
MNIST c ucnons3oBanuem PyTorch u TensorFlow, cpaBauTE X
110 TOYHOCTH, CKOPOCTH U TPUMEHUMOCTH. [10AroTOoBhTE KpaTKUiA
OTYET, OIICHUB COOTBETCTBUE (PPEHMBOPKOB TPEHAAM ONTUMH3ALUN
BbIUMCIeHUN miis1 M.

Paszpaborka ML Monenei mis anaau3a KauecTsa hoTorpaduii

ML-1

Jlannble pasa UA

12

Jlekuusa. benumapku u ayrmentauus gaHHbix 1 MA: meroasr u
TPEHEI

JlaGopatopHast paboTa. AyrMeHTalus JaHHBIX U OLEHKA MOJeTeH ¢
Y4€TOM KOH(QHIEHIINATbHOCTU

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KP

N3ydeHune KercoB U peanbHbIX 33/1a4 U3 IPAKTUYECKOTO OIbITa
WHIYCTPUAJIbHBIX TAPTHEPOB

3amanue A cCaMOCTOSTEeNbHOM paboThl: Peanu3yiite ayrMeHTaINIO
JTaHHBIX (T00aBIEeHNE 1IIyMa) JJIsi CHHTETUYECKOTO J1aTaceTa u
CPaBHUTE NTPOU3BOAUTEIBHOCTD JJOTUCTUYECKOU PErPECCUU U
CIIy4aitHOTO JIeCa MO TOYHOCTH, CKOPOCTH U YCTOMYHMBOCTH K IIIYMY.
ITmatdopma MU mis puteiina (ayrMeHTaIlds JaHHBIX PUTENIA)

ML-1

(I)YHZIaMeHTaJII)Hble H IT'¢eHEPATUBHbLIC MOACJIU

12

Jlexuusa. LLM 1 MynbTUMOIaJIbHBIE MOJIETIN: APXUTEKTYPHI,
[IEPEHOC 3HAHUU U TPEHbI. [ eHepaTuBHbBIE MOJEIHN IS
CHUMBOJIBHBIX U HECUMBOJIBHBIX JIAHHBIX

JlaboparopHas pabota. CpaBHEHHE TeHEPATUBHBIX MOJEIEH s
CHMBOJILHBIX Y HECHUMBOJIbHBIX JIAHHBIX

ML-1, SS-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

W3ydeHune KelicoB U pealibHbIX 3a/1a4 U3 MPAKTUYECKOTO OIbITa
WHIYCTPUATHHBIX TTAPTHEPOB

3amanue I CaMOCTOATENIbHON paboThl: Peanu3yiiTe renepauto
TekcTa ¢ ucnonb3zoBanuem LLM (nanpumep, GPT-2) u
n3o0paxkenuit ¢ nuddysnonHoi Mmoaenpio (Hanpumep, DDPM) Ha
HEeOOJIBIINX /1aTaceTaX, CPABHUTE UX 10 KaUECTBY, CKOPOCTH U
IPUMEHUMOCTH.

be3onacHoOCTh, J0BepHe H 00BLICHHMOCThH

12

Jlexuus. BeipaBHuBaHue 1ieHHOCTEN U 00BsicHuMocTs NU:
IPUHUMIIBI 1 COBPEMEHHbIE TOIXObI

JlaboparopHnas pabota. OreHka 00BICHUMOCTH U O€30MMaCHOCTH
monenen MU

3amanus A1 CaMOCTOSITEIIEHON pa0OThI, B TOM YHCIIC BHITIOJTHCHHE
Peanu3yiiTe JIOTUCTHYECKYIO PETPECCUI0 M CITYYalHBIN JIeC IS
KJIaCCU(UKAIIMN Ha CHHTETUYECKOM JaTaceTe, CPAaBHUTE UX IO
TOYHOCTH, CKOPOCTH 1 00bsicHUMOCTH (¢ moMoibio SHAP), a
TaK)Ke OIEHUTE YCTOMYMBOCTH K adversarial arakam.

ML-1

NN pas y3kux 3aga4g

12

Jlexus. KomnerorepHoe 3peHne u 00paboTKa €CTECTBEHHOTO
A3BIKA: APXUTEKTYphl ¥ TpeH bl y3koro M. Texnonorun y3koro
HU: ot CV u NLP k cnenuain3snpoBaHHBIM PENTEHUSIM

JlaGopaTtopHas pabota. CpaBHEHHE MOJI€TIEH KOMITBIOTEPHOTO
3peHus U 00paOOTKH €CTECTBEHHOTO SI3bIKa

3amaHus U1 CAMOCTOSITENTFHON Pa0OThI, B TOM YHCIIE BBHITIOJTHEHUE
N3yueHne kKelcoB U pealbHbIX 337a4 U3 MPAKTHUECKOTO OIbITA
WH/IYCTPHAIHHBIX TAPTHEPOB

3agaHue A cCaMOCTOSITENIbHON paboThl: Peanu3syiite cBepTOUHYIO
HEHUPOHHYIO ceTh A Kiaccupukanuu nzodpaxenuin (MNIST) u
TparncGopMepHYyIO MoJenb sl kinaccupukanuu Tekcra (IMDDb),
CPaBHUTE WX IO TOYHOCTH, CKOPOCTH U IPUMEHUMOCTH.

Co3znanue MM-uHCTpYMEHTOB AJIsl aBTOMAaTHU3allUU TECTUPOBAHUS U
KOHTPOJISI KAUeCTBA MPOAYKIIUU

ML-1

YnpasJienue, NpUHATHE PELICHHH H
areHTHbIe/MYJIbTHATEHTHbIE CHCTEMbI

12

Jlexuus. Anroputmel RL 1 areHTHBIE cucTeMbl. MyJIbTHAreHTHBIE
CHUCTEMBI U SI3bIKOBBIE areHTEI

JlaGopatopHas pabota. CpaBHeHHe anroputMoB RL u
MYJIbTHAT€HTHBIX CUCTEM

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
Peanusyiite Q-Learning nis oquHouHoro areHTa B cpene CartPole-
v] ¥ IpOCTYI0 MYJIBTHAr€HTHYIO CUCTEMY AJIs1 KOOIIEpaTUBHOM
3aJa4uM, CPAaBHUTE UX 10 CPEAHEN Harpaje, CKopocTu oOydeHus u
IPUMEHUMOCTH

ML-1, SS-1

daemenTsl AGI

12

Jlexmms. Paccyxknenue, peduekcus u lifelong learning: kimtodeBsie
sneMmenTsl AGI I'nu6punnsie MM 1 embodiment

JlaGopaTtophnas pabota. CpaBHeHHe oax0/10B K lifelong learning u
ruopuaaeM M1

ML-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3ydeHune keicoB 1 peaibHbIX 33/1a4 U3 TPAKTHYECKOIO OIbITa
WHyCTPUATIbHBIX MAPTHEPOB

3ajanue 1 CaMOCTOATENIbHOU paboThl: Peanu3yiite Mmonens
lifelong learning (EWC) u rubpuanyto MM-cucremy (Heiiponnas
CEeTh + MPaBUJIO) IS TIOCIIEOBATEIPHOM KITaCCH(PUKAIIMK HA
noaMHoxkectBax MNIST, cpaBHUTE X 110 TOYHOCTH, CKOPOCTH U

MIPUMEHUMOCTH.
Pa3paborka mojacucTeMbl NOACKA3KH Ha OCHOBE Al-acCHCTEHTOB 6

B3aunmopgeiicTBHe 4eJ10BeKA U MAIIUHBI 12 ML-1, SS-1
Jlexuusi. MeToIbI M aITOPUTMBI B3aUMOJICHCTBHSI C YETIOBEKOM, 2

CHOCOOBI YeJIOBEKO-MAIIMHHOM MHTErPalui

JlaGopaTopHas pabota. CpaBHEHHE METOJIOB YEIIOBEKO-MAIIIMHHOTO 4

BBaHMOILGfICTBHﬁ B 4aT-00Tax

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
W3yueHne KelCoB U peabHBIX 337a4 U3 MPAKTHUECKOTO OIbITa
WH/IYCTPHAJIBHBIX TAPTHEPOB

3ajanue s CaMOCTOATENIbHON paboThl: Peanu3yiiTe mpaBuiio-
06a3upoBaHHOTO YaT-00Ta (Ha OCHOBE 11a0JI0HOB) U YaT-00Ta Ha
6aze LLM (mampumep, DistilBERT) mst 06paboTku 3ampocoB u3
HeOOoJIBIIIOro Habopa BONPOC-OTBET, CPABHUTE UX 10 TOYHOCTH,

CKOPOCTH OTKJIMKA M IIPUMEHUMOCTH 6
Wnas xoHtakTHasg padora: nuddepenuuposannsbiii 3auet (BPK) 0
[ToaroToBka K dK3aMEeHY 30
IIpoBenieHNE SK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHTUTUIMHBI

W3ydyeHne NUCHUIUIMHBI PEKOMEHJYeTCs HadyaTh C O3HAKOMJIEHHs ¢ pabodeil mporpammoi, ee
CTPYKTYpOl UM colep)kaHMeM pa3ZefoB. Y4eOHBbI Marepuan CTPYKTYpUPOBaH, H3y4eHHE
JUCLIUTUTMHBI OCYILIECTBIISAETCS B TEMaTH4ECKOU IIOCIIEA0BATENBHOCTH.
3ansaTus JIEKIIMOHHOT' 0 THIIA JAr0T CUCTEMATHU3UPOBAaHHbBIE 3HaHUA o
JTUCIIUIUIMHE KOHILIEHTPUPYIOT BHUMaHUE Ha HauOoJjiee CIO0XKHBIX M BaXKHBIX Borpocax. Bo Bpems
JEKIIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTHUPOBAaHUE yuyeOHOro Marepuaia; oopamiarhb
BHUMaHME Ha (OPMYIMPOBKM M KAaTErOpUHU, PACKPBIBAIOIIUE CYTh IMPOOJIEMBI, SIBICHUS WIH
npolecca; 3aUKCUPOBATH BBIBO/JIbI u MPaKTHYECKHE pPEKOMEH1alnu.
[TonrotoBka K 3aHATHSM CEeMHHAPCKOTO THINA BKJIIOYAET O3HAKOMJIIEHHE C IUIAHOM
71a00paTOpHOro 3aHATUS; PabOTy C KOHCHEKTOM JIEKIMH, BBIMOJIHEHHE JIOMAIlHEro 3aJaHMus,
pabory ¢ yuyeOHOH U y4yeOHO-METOIMYECKOW JHUTEpaTypoi, HAyYHBIMH H3JAAHUSMH U
AIIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECypcaMM, PEKOMEHJOBAHHBIMU pabouell mporpammon
JUCIUTIAHBI

ObecneyeHo pa3Hoobpasme GopmatoB M MeToaoB obydeHua (nekumu, cemuHapbl ¢ UT-NpakTMKammu, KOHKYPCbl,
XaKaToOHbl, KeMC-4eMMMOHaTbl, MacTeP-KNacCbl, KOMaHAHbIE NPOEKTHbIE 3aaHuA U Ap.) B KaXKA0M cemecTpe

CopnepxaHie caMOCTOATEJBLHOI PadoThl ompenensercs padouedl mporpamMmol AMCHMILIUHBI |,
OHCHOYHBIMU W MCETOAMYCCKHUMH MaTCpuaiaMy, 3aJaHHUIMHW W YKa3aHUAMHU IIPpEroaaBaTCiisd.
CamocTosTenpHass paboTa MOXKET OCYIIECTBISTHCS B ayJUTOPHOW U BHEAyAUTOPHON (opmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITENILHON pPabOThl SBISIETCS AJICKTPOHHAS
nH(pOopManMOHHO-00pa3oBaTeIbHaAsl Cpela YHUBEPCUTETa, KOTOpas o0ecrmeymBaeT JOCTYI K
o0pa3oBaTenbHOI mporpamMmme, pabouei mporpaMMe AUCUUILTHHBI , K 3JIEKTPOHHBIM



OMOIMOTEYHBIM CHCTEMaM, MPOodeCCHOHATBLHBIM 0a3aM JaHHBIX U HH()OPMAITMOHHBIM CIIPABOYHBIM
cucreMam. K caMoCTOATeIbHOMY H3yYEHHIO PEKOMEHIYETCs CIISAYIOIIast JIUTepaTypa:

Cepin JIxx. Pazym, mo3r u nporpammel // Xodmraarep . , Hennerr M. «['na3 pazyma: danrazuu
W pa3MbIIUIEHUS O caMoco3HaHuu u o ayme». - Camapa:  baxpax-M, 2003

Harenp T. KakoBo 310 ObITh jeTyueii Mpimibio? // Xodmmraarep . , dennerr [I. «I'ma3 pasyma:
@daHTa3uu U pa3MBIIUICHUST O CaMOCO3HaHMM M o ayme». - Camapa: baxpax-M, 2003

Xaiinerrep M. Bompoc o Ttexnuke // Bpems wu Oprtme. - CII6: Hayka, 2007

Chalmers D.J. The Singularity A Philosophical Analysis // Journal of Consciousness Studies —
2010. - Vol. 17, Ne 9-10.

Flodiri L., Sandersv).W. On the Morality of Artificial Agents // Minds and Machines. — 2004 —
Vol. 14
Long R. et. all Taking Al Welfare Seriously // https://arxiv.org/pdf/2411.00986 (
https://doi.org/10.48550/arXiv.2411.00986)

"Konekc ITHUKH B chepe 15041 PO https://ethics.a-ai.ru/
Hexmapanusi 00 OTBETCTBEHHOW pa3pabOTKe ¥ HUCIOJNB30BAaHUM CEPBUCOB Ha OCHOBE
TeHEpAaTHBHOTO HCKYCCTBEHHOrO WHTe/UIekTa reHepatuBHoM WU https://ethics.a-ai.ru/genai-
declaration

Al Risk Repository
https://airisk.mit.edu/ (MIT)

https://www.nist.gov/itl/ai-risk-management-framework
https://deepmind.google/discover/blog/evaluating-social-and-ethical-risks-from-generative-ai/
I/ICKYCCTBGHHBIﬁ HUHTCIIJICKT. KOHI_IGHI_II/II/I U TCPMUHOJIOIUA HCKYCCTBCHHOI'O HWHTCJICKTA T'OCT
P 71476-2024 (MCO-MDBK 22989-2022)
Annotated History of Modern Al and Deep Learning https://arxiv.org/abs/2212.11279
Gartner Research Hype Cycle for Artificial Intelligence

WNudopmannonnsie TexHonoruu. bonsmue nanusie. O630p u cnosaps 'OCT P UCO/M3BK 20546-

2021
Nndpopmannonnsle TexHojoruu. bonbmme nanubple. TexHuueckoe 3anaHue. TpeOGoBaHHS K

COJIEPKAHUIO u 0hOpMIICHUIO I'oCT P 59925-2021
UckyccTBeHHBI  uHTENEKT.  bonbmme  ganHble.  DyHKIUMOHANbHBIE  TpeOOBaHUS K
MPOUCX0XKICHUIO JTAHHBIX [MHCT 847-2023
HckyccTBeHHbI uHTeIEKT. bonbime nanabie. O630p W TpeOoBaHHS 1O 00ECIEUCHMIO
COXpPaHHOCTH JTAHHBIX I[MHCT 848-2023

https://neerc.ifmo.ru/wiki/index.php?title=O0ydenue Ha GOJBIINX JAHHBIX

https://mlcommons.org/benchmarks/
https://huggingface.co/
https://crfm.stanford.edu/helm/



NudopmanimonHbie TEXHOIOTUH. DTAJTOHHAS apXUTEKTypa Oonbmux naHHbiX. Yacte 1. CTpykTypa
u npouecc mnpumeHenus (ISO/IEC TR 20547-1:2020 T'OCT P 70466-2022/ISO/IEC TR

205471:2020
NudopmanimoHHbIe TEXHOJIOTHH. DTAJIOHHAS apXUTEKTypa OonbImXx AaHHBIX. YacTs 2. BapuaHTs

HCITOJIH30BaHUS u MIPOM3BOIHBIC TpeOoBaHUs I'oCT P 59926-2021
WNudopmaninoHHasi TEXHOJIOTHS. DTAJOHHAS apXUTEKTypa OONBIIUX JaHHBIX. YacTh 3. DTamoHHAs
ApXUTEKTYypa I'oCT P NCO-M3K 20547-3-2024

NupopManioHHbple  TEXHOJNOTHMH. MCKycCTBeHHBIM  MHTeUIeKT. CTpPyKTypa  yIpaBJICHUs
nporeccamu s aHaiau3a oonpmux gaHHbX (MCO/MDBK 24668:2022) TOCT P 24668-2022

A Takke npeanonaraeTca U3yuyeHWe WCCNeJOBaHWA U pa3paboToK, MpPEeACTaBAEHHbIX B Hay4HbIX
nybankaLumsax Ha KoHdepeHLMAX ypoBHS A*, cTaTbsX, ONy6MKOBaHHbIX B XypHanax 1 yposHs benoro cnncka
HayuHbIX >XypHanoB MuHo6pHaykn Poccun (YMM Ha ocHOBe nybavkauui B Hay4HbIX XypHanax 1 wam 2
YPOBHSA benoro cnuncka Hay4HbIx XXypHanos MunHobpHayku Poccmm, nybankaumii Ha KOHbepeHLUAX YPOBHS
A*/A), Hanpumep:

ACM Conference on Economics and Computation;
European Conference on Artificial Intelligence
International Conference on Learning Analytics and Knowledge

N3yyeHnne MUCHUIUIMHBI BKJIIOYAET BBIMOJHEHUE KOHTPOJILHOW pabOThI, 1a00paTOpHON pabOTHI.
[lepuoanunocTh TpoBefeHHs, (OPMBI TEKYILIEIO KOHTPOJS YCIIEBA€MOCTH, CUCTEMa OLICHUBAHUS
xoza OCBOEHHUS JUCUUIIIIH MIPE/ICTABIICHbI B paboueii porpamme.
dopMoOl TPOMEKYTOUHOM aTTECTAllMUd MO JUCIUIUIMHE SIBISETCS Oa/UTbHO-PEUTHHTOBBIN
KOHTPOJIb,

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANYECKOE
OBECIIEYEHUME AMCHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

Konnuectso
AK3EMILISIPOB TIEYATHBIX
NoNe . U3JaHUM, UMEIOIIHNXCS B

Cnucok UCOJIb3yeMOM JTUTEPATYPBI
n/n OuOIHOoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetn MHTEpHET

YYEGBHBIE, YYEBHO-METOAMYECKHWE 1 HAYVYHBIE U3JIAHWA

1. |BomnocoBa, A.B. TexHOIOrHM UCKYCCTBEHHOTO WHTEJUICKTA B
ULS-cucremax [DnektponHusiii pecypc] / Bomocoa A. B.[https://e.lanbook.com/book/3
Cankr-IlerepOypr: Jlans, 2024. - 308 c. ISBN 978-5-8114- 70217

8839-1.

2. |PomanoB, II. C. CucrtemMbl HCKYCCTBEHHOTO HWHTEJJIEKTA.
MopnenupoBanue HelpoHHbIX ceteii B cucreme MATLAB.|https://e.lanbook.com/book/3
JlaGopaTopHblii  MpPakTUKyM [DJNEKTpOHHBIA  pecypc] 64964

yaebnoe nocobue st By30B / Pomanos II. C.,Pomanosa U.
I1.; PomanoBa U. I1. 4-e uzn., crep. Cankr-IlerepOypr: Jlanb,
2024. - 140 c. ISBN 978-5-507-47377-9.

3. |Kpesenxkui, Anexcanap Buagumuposuy. OcHoBBI
TEXHOJIOTHH HCKYCCTBEHHOTO wMHTeIIekTa [Dnextponnsiii| https://portal.volgatech.net/b
pecypc] : yuebnoe nocodbue / A. B. Kpeseukuii, 10. A. ooks/Krevetskiy_Osnovy_tek




Hmnaros, H. W. Poxennosa ; mox oOmel penaknueir A. B.
KpeBenkoro; MUHHCTEPCTBO HAyKH M BBICIIETO 00Pa30BaHU

hnologii_iskusstvennogo_int

ellekta_2023.pdf

Poccuiickoit  ®@epeparun, DPI'BOY BO  "IloBoimkckuii
roCyZapCTBEHHBIN TE€XHOJIOTMYECKUI YHHUBEpPCUTET".
Womkap-Ona: IIT'TY, 2023. - 272 c. ISBN 978-5-8158-2358-

4. |Cupopkuna, Hpuna I'ennanpeBHa. TexHomoruss u 108 /
HHCTpYMEHTAJIbHBIE  CpPEICTBA  IpeiacTaBicHus  3HaHuii| https://portal.volgatech.net/b
[Tekct] [yueb. mocobue miast crymeHToB By30B 10|00ks/Sidorkina_texnologija_i
cnenuanbaocTd 230101.65 "Berunci. MalimHbI, KOMILDIEKCHI, | Nstrumentalnye_sredstva.pdf
cucreml un cern"] / W. TI. Cumopxuna. Houkap-Ona:

MapI'TY, 2008. - 229 c. ISBN 978-5-8158-0657-3.
Ok3eMIusapsl: Bcero 108.
5. |®ypman, fAxoB AOpamoBuY. TeXHOJOTMHM HCKYCCTBEHHOTO 15 /

HMHTEIUICKTa B OMOTEXHUYECKUX cucTeMax [ TeKcT] : KOHCIEKT
JNeKuuit : s ctyaeHToB HampaieHuid 12.03.04, 12.04.04
"BHOTEXHUYECKHUE CUCTEMBI U TEXHOJIOTMHU'", IO TUCIHUILIMHE
"DNeKTpUYeCKUe  SBIEHHUS HAa  KJIETOYHOM  YypoBHE",
"TexHOJIOTMM HMCKYCCTBEHHOTO HWHTEJUIEKTa B JHArHOCTHUKE,
MoHutopunre u ympasiaenun" / . A. dypman, B. B.
CeactbsanoB, K. O. MBaHoB; MuHUCTEpPCTBO Hayku H
BhIcIIero oopaszoBanus Poccuiickoit denepanun, PI'bOY BO
"TloBoMmKCKUI roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI
yauBepcuteT". Momkap-Omna: III'TY, 2020. - 63 c. ISBN 978-
5-8158-2153-8. Dx3eMIusIpsl: Bcero 15.

https://portal.volgatech.net/b

_Tekhnologii_iskusstvennog
o_intellekta_v_biotekhniches

ooks/Furman

kikh_sistemakh_2020.pdf

I[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBLIE CIIPABOYHBIE

CUCTEMBI

1.

HpO(l)CCCI/IOHaHBHBIC CIIPpaBOYHBIC CUCTCMBI TexaxcnepT

http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyAOBaHUS [IporpammHuoe
/T |AeHus y4eOHBIX 3aHATHH, obecrneueHne
CaMOCTOSTENIbHON pabo-
ThI U IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 314a (II) K 1 - ICL RAY P222.1(Microsoft Windows
JkmaBuar.,meiib. . MoHuTop NEC 23"|Enterprise, CnpaBouHas
LCD EX 231WP-BK (1), IIK 2 - ICL [npaBoBas cucrema
RAY P222.2|"Koncynprant  Ilmoc",
,kiaBuat.,Meliib.,MoauTop NEC 23"|Microsoft Office

DKpaH HACTEHHBIN

me6enu (1)

LCD EX 231WP-BK (15), ITpoektop
mynsTEMenuitabIi Hitachi CP-RX93
(1), Ilxap IBM Netbay 25U (1),
PYJIOHHBII
200x200 cMm (1), Kommnekt yueOHOU

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JJIA peH_ICHI/ISI OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTD M3JIOKEHUSI MaTepraia, TOYHOCTh U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOTHEHUS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C IMPAKTHKOM, IIPU ITOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHHs, CBOOOJHO CIPABIISIETCS € 3a7a4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMU BBIITOJTHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[TlpuMepbl THUTIOBBIX KOHTPOJBHBIX 3alaHUi W3 0a3bl (OHOA OICHOYHBIX CPEJACTB IO
00pa30BaTeNIbHON NpOrpamMmme.

1. Uto o3Hauaer TepmuH «@PeaepaTuBHOE 00y4eHHE» B KOHTEKCTe MAIIMHHOIO 00y4yeHus ?
a) obyyeHue mMooenu Ha eOUHOM YEHMPATUZ0BAHHOM cepéepe C UCHONb308AHUEM OOIbUUX OAHHBIX,

0) obyuenue modenu HA PACnPeOeireHHbIX YCMPOUCMBAX ¢ JOKANbHOU 00pabomKol OAHHbIX 05
COXpaHeHUs KOHPUOEHYUATIbHOCTU,

8) 0OyueHue Mooenu ¢ UCHONb30BAHUEM MOIbKO CUHMEMUYECKUX OaHHbIX,
2) 0byueHue moodenu ¢ npumeneHuem OuP@y3uounvix mooenel 0 ceHepayuu OAHHbIX

2. Kak Ha3pIBaeTcsi MeTOJ ONTHMH3ANUM, HCIHOJb3yeMbIH 51 MHUHUMM3ANUU (YHKIUA
NMOTepb B HEMPOHHBIX CeTAX MyTeM OOHOBJIEHHS BECOB HA OCHOBE I'PajHeHTa?

a) K-Means;

0) epaduenmuwlii CnycK;
6) O-Learning;

2) SHAP

3. Kakoii TepMMH ONnHMChHIBaeT NpPoOLeECC 00aBJIeHUS] IIyMAa MM WU3MEHEHHs] JAHHBIX A
NMOBBINIEHUS] YCTOHYNBOCTH MOA€/IM MAIIMHHOIO 00y4eHus?

a) ayemeHmayus OaHHbIX,

0) neperoc 3Hanuil,

8) 0OBLACHUMOCTb MOOENU;

2) oughghepenyuanvruas npusamHocms

4. Yrto Takoe SHAP B KOHTeKcTe MAILIMHHOTO 00y4eHusi?

a) aneopumm Kiacmepuzayuu OAHHbIX,

6) Memoo 00BbACHUMOCMU, OCHOBAHHBIU HA MEoPUU U2p, 0 UHMepnpemayuy 6K1a0a NPU3HAaAKos,
8) @petimeopk 0ns paspabomku HelpPOHHBIX cemel,

2) anzopumm o6yueHus ¢ NOOKpenieHuem

5. Kakoii Tl HelipOHHOM CeTH MCHOJIb3YeTCH IJIs 00padoTKM MOC/eI0BATEIbHbIX JTAHHbIX,
TAKHUX KaK BPpeMEHHbIE PAIbl HJIH TeKCT?

a) ceepmounas netiponnasn cemov (CNN);

0) pexyppenmuas neupontnas cems (RNN);

8) NOIHOCEA3HASL HEUPOHHASL CEMb,

2) eenepamueno-cocmsasamenvras cemv (GAN)

6. Uro Takoe ''mepenoc 3HaHuil'" (transfer learning) B KoHTekcTe OOJBIIMX S3BIKOBBIX
moaeJeit (LLM)?

a) cenepayusl Hoeoblx OAHHBIX HA OCHOBE cyuiecmeyrouiux,

0) ucnonvzosanue nNPeOBAPUMENbHO O0OVUeHHOU MoOenu Ol  peuleHus HO80U 3a0adu ¢



MUHUMATBHOU 0000YYKOLL,
8) obOyuenue mooenu Ha CUHMEMUYEeCKUX OAHHBIX,
2) asmomamuieckoe 60CCmManosenue mooenu nocie coos

7. Kak Ha3bIBaeTC AJIrOpuT™M O0y4YeHHs € MOJAKpPeNieHHeM, B KOTOPOM areHT OOHOBJISIeT
Ta0JMIy HEHHOCTel JeiCTBUIl HA OCHOBE HArpaa?

a) 102ucmuyeckas pecpeccusi;

0) Q-Learning;

8) cyualinblil aec;

2) K-Means

8. Uro Takoe "y3kuiit UN" (Narrow Al)?

a) cucmema, cnocoOHas pewams WUPOKULL CReKmp 3a0ay, 6KII0UAs PACCYAHCOeHUe U a0anmayuio;

6) cucmema, npeonazHaueHHas Oisl 6bINOJHEHUsT KOHKPEMHOU 3a0ayu, Hanpumep, KIaccugurayuu
uzobpadicenull,

8) cucmema, UCNOIL3VIOWASL MOJILKO 2eHEPAMUBHbBLE MOOeNU OJisl CO30AHUSL OAHHBIX,
2) cucmema, cnocobnas « lifelong learning 6e3 0006yuenus

9. Kak Ha3pIBaeTcsi apXUTEKTypa HeHPOHHOH ceTH, MCIOJIb3yeMasd B COBPEMEHHBIX 4YaT-
0orax, Takux kak BERT, 1,151 00padoTKu ecTecTBEHHOr0 si3bIKa?

@) NONIHOCBA3HASL CEMb,

6) mpancgopmep,

8) eenepamugno-cocmsazamenvuas cemv (GAN);
2) ceepmounas netiponnas cemv (CNN)

10. UYro Takoe lifelong learning B KOHTekCcTe MCKYCCTBEHHOIO0 HHTe/LIeKTa?
a) obyuenue mooenu Ha 0OHOM HAOOpe OaHHbIX 6e3 0OHOBIeHU,

0) cnocobHoCmb MOOeNU HENnpepvbl6HO 00YUAMbCS HOBbIM 3A0a4aM, COXPAMAS 3HAHUA O
npeovlOyUuUx,

8) ceHepayus CUHMemMuUYecKux OaHHbIX 0l 00VUeHUst MOOeU;

2) onmumuzayus mooenu Oist pa6ombz HA annapamusblx yCKopumejiix

ITepeueHs BONpOCOB 11 TPOBEEHUS IPOMEKYTOUYHON aTTECTALIUN
ITepeyennb BONPOCOB /1/1 NIPOMEKYTOYHOM aTTeCTALUHA

1. OcHOBHBIE 3TaIlbl Pa3BUTHS MUCKYCCTBEHHOTO MHTEJUIEKTA W MX BIUSHUE Ha COBPEMEHHBIE
TEXHOJIOTUH.
2. ApXUTEKTYpa ¥ MpPUHIUNBI pabOTbl HEHPOHHBIX CETEeH, BKIIOYAs CBEPTOYHBIC WU

TpaHcHOpMEPHBIC MOICIIH.

3. MeToap! ONTUMU3ALUU B MAIIMHHOM OOy4YeHHH: TpaAueHTHBIN ciryck, Adam, RMSprop.



4. [Tpumenenue Gospmmx s3bIKOBBIX Mozenei (LLM) B 3amauax oOpaOOTKH €CTECTBEHHOTO
S3bIKA.

5. AyrMeHTanusi JaHHBIX: METOJbl U UX POJb B TMOBBIIIECHUH MPOU3BOAUTEIBHOCTH MOJAETCH
5158

6. Oo6ecneuenune OeszonmacHoctn WMMHM-cucrem: 3ammurta ot adversarial atak m coxpaHeHue
KOH(HICHIIMATHHOCTH.

7. [Tpununs! pabotsl renepatuBHbix Mojaeneit (GAN, VAE, nuddy3nonnsie Moaenu) u ux
pUMEHEHHE.

8. Cpasuenue ¢peitmBopkos TensorFlow u PyTorch mist 3apau mammHHOTO 00y4YeHusI.

9. deneparuBHOE 00y4YeHUE: IPUHIUIIBI, TIPEUMYIIIECTBA U OTPAaHUYCHUSL.

10. Poup 6a3 3uanuii B cucremax MU 1 MeToabl X CO3MaHU.
11. [TprMeHeHHe KOMIIBIOTEPHOTO 3pEHUS B 3a7a4aX KOHTPOJIS Ka4eCcTBa.

12. O0paboTka ecTECTBEHHOTO A3bIKA JIJIsl aBTOMATH3allUU JOKYMEHTO000POTA.

13. Meronsl aHanmm3a OONBIIMX NAHHBIX B 337ja4aX MPEIUKTHBHON aHAIUTHKY.
14. CpaBHeHHE aJrOPpUTMOB MAaLIMHHOIO OOyudeHHUs (JIOTMCTUYECKas perpeccus, CilydalHbIN
nec, SVM).

15.  Tpenubl MyIbTUMOAANBHBIX MOJIETICH U UX IPUMEHEHHE B PEAIbHBIX 3a]a4ax.

16.  Ilpuanmmsl pabotsl anroputMoB RL 1 MX MCTIOIB30BaHNE B ar€HTHBIX CHCTEMaX.

17.  O6wscaumocts UU: metoasl (SHAP, LIME) u ux 3HaueHue ass A0BEpHs K MOJIEIISIM.
18.  UHrerparus NHM-cucreM B N30JIMPOBAHHBIE KOPITOPATUBHEIC CPEJIBL.

19.  Yar-60tsl Ha ocHOBe LLM: apXuTeKTypa U MpuMEeHEHHE.

20. MeTtoapl OILIEHKH KadecTBa HM300paKEHUN C WCIOJIB30BAHHEM MOJEIeH MAIIMHHOTO
o0OyueHusl.



